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AMENDMJSN'rS TO THE SPKCIFICATION 

The spccifiCiUion is amended as follows: 

Please replace paragraph [0CK)9] with the following paragraph: 

[0009] In order lo practice ihc present invention, the lithium ion battery is slowly discharged al a 
predclcmiincd voltage suttleicnlly high so as not to damage iho battery cells.[|.|j Thin 
predetermined voltage is a voltage above a destntetive voltage limit, whieh is eharaeterislie for a 
battery family. The discharge rate is also sufficienlly low so to eompleiely exiraci all lithium 
from the negative electrode and iiiUy reincorporate i\ in the positive electrode, while the battery 
is being completely dischitrgcd. The discharge rate will vary depending upon the degree ol' 
discharge of the battery, Aller the battery has been completely discharged^ power is provided lo 
the battery from the power source to recharge the lithium ion battery so as to uniformly 
redistribute the lithium in the negative electrode. Upon completion of recharging, the capacity of 
the battery, previously reduced as a result of the reversible mechanism is restored. 

Please replace paragraph [OOlJiJ with the following paragraph: 

10018] The anode 24 typically is formed as layers of an anode active material 50 supported on 
each side of an anode current ct)llcctor 52. The ciilhode 26 typically is formed as layers of a 
cathode active material 54 supported on each side of a cathode current collector 56. The cuitenr 
collectors 52 and 56 arc in electrical communication with the respective leads and 36. In the 
Ci}sc of ihc lilhiuni-ion cell of the present invention, the anode active material 50 relea.ses lithium 
ions 47 upon discharging of the electrochemical cell and accepts lithium ions 47 upon charging 
of tiie electrochemical cell. Tlic cathode active material 54 accepts lithium ions 47 upon 
discharging of the electrochemical cell and releases lithium ions 47 upon charging of the 
electrochemical cell. 

Please replace paragraph [00221 with the following paragraph: 

[0022 1 I he present invention provides the reconditioning process. Figure 2 at 240, that restores 
the battery to the balanced state 2 1 0. This process completely discharges the unbalanced coll at 
230, causing the h'thium atoms \o rcintcrcalalc uniformly over the surface of the positive 
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electrode. Subsequent recharging of the battery edl, by eomiectJng il lo a fx^wcr sourec , shown 
i\s 45 in Fij^ire_L uniformly distributes the hrhiiim ions such as shown in Kigurc 2 ;U 210. Jliis 
redeposition of the lithium atoms over the surface of the positive cicclrode esseiitially returns the 
battery cell to the new as-built stale. 

Please replace paragraph [0025] with the following paragraph: 

[0025j The present invention accomplishes the reconditioning of the batteiy by discharging the 
battery ccH by lining the lower discharge voltage limit above the characteristic voltage step of 
1.6 volts for (his lithium ion battery ei^iploying a nickel oxide based positive electrode and 
discharging the battery to this lower discharge voltage limit. This reconditioning process has 
been dcmonslralcd to be effective on a number of batteries. The discharge voltage limit was 
manitaincd at about 2.7 volts for each discharge cycle. This voltage was also set below the 
normal discharge voltage. Each cell was discharged at C/n to the fixed voltage limit for the 
battery, where C represents the rated capacity of the cell or battery. For example, a discharge 
cycle of C/2 represents divscharging the battery to half of its capacity.. These steps were carried 
out a plurality of times. It was found that, while disch<irging a lithium ion battery employing a 
nickel oxide based positive electrode to the voltage constant limit at a temperot\)rc of about [[,]J 
20^ C (68^' F) to a capacity of about GMW^ C/S192, the cell was fully disciinrgcd <uid the 
negative electrode was fully depleted, without allowing the positive electrode lo operate at an 
irreversible atul ineffective voltage. The value of C/n will vary based on battery design, and 
while Omm 08192 is effective for lithium ion batteries employing nickel oxide-based 
cathodes, a different C/n number is effcclive for a diiferent battery lamily. The battery is 
reduced in stages to a value of C/n where n appro.Kimately equals a value of 2\ where x 
represents each successive stage in the reduction process. Thus the battery capacity is reduced to 
ftitly discharge the battery in stages M3 lo values of C/2, C/4, C/8/, C/16, C/32, C/64, C/12S, 
C/256, C/5I2, C/l()24, 0/202^, g/4Q4«,^0% C/ 204S. C/4096 , C/8j02 where C is the rated 
battery capacity. The value of C/n also may be reduced by raising the temperature above its 
nominal value, hor example, the process of reconditioning can be accomplished to fully 
discharge the batteries in fcwcr stages at a capacity of C/1024 for lithium ion batteries employing 
nickel oxide-based cathodes by raising the nominal temperature of the battci-y from about 20'* C 
(68^ r) to about 40" C (105" F). But in certain applications, such as space appHcalions, it is not 
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possible lo control the nominal temperature of the btulcry lor the time required to recondition the 
battery. I he cell reached the state shown in Figure 2 at 250. After recharging, the cell was 
restored lo the stale slwwn in Figure 2 at 210. To complete the discharge lo a capacity vt'G/W^ 
QIMIIZ, a lime of about 2 weeks is required at a temperature of about 20%:. The discharging 
processing time can be reduced by incrciusing the temperature. Furlhcnnore, the lirsi step of the 
discharge cycle, to discharge ihc battery to a capacity of CV2 to the required voltage limit, is 
conducted at the required current for a lime of about two hours. Each successive step is 
conducted at a lower current than the previous step and typically for a longer time, which 
provides lime for the lithium ions to migrate. The discharge process can be conducted by any 
convenient means, such as by constantly increa.sing the rcsisuuice while lowering the current in 
successive steps to maintain the voltage al a constant rale. The discharge process of the present 
invention can be accomplished by connecting a power supply to the ballery or cell in reverse 
connection as is well known. By maintaining the current at a constant value, an increased 
voltage in the power supply will result in a laiger resistance applied across tlic cell 

Please replace paragraph ((M.)26J with the following paragraph; 

I0O26J Tabic 1, below, provides results for reconditioning of cells lo different degrees of 
discharge. AH of the cells were testa:! continuously icsicd ihrougfi 250 cycles, being discharged 
for 1.2 hours and recharged for 4.8 hours. I hc dilTcrcni degrees of discharge arc listed in 
column ! . Al the end oi* the 250 cycles, the cells were I'ully discharged in accordance with the 
method set forth by the present invention. As can be seen, the cells exhibiting the deeper degree 
of discharge e.xpcnciiced the largest percent increase iji capacity (C/2) Ah (Final) versus capacity 
C/2 Ah (Initial) when subjected to the (C/ S O<;0) 92). Ah discharge and recharge of the 
present invcnlion, Tho results support the previously discussed theory, as cells undergoing a 
deeper discharge should experience more of a skewing of the lithium atoms at the anode, as the 
lithium ions arc allowed to migrate. 
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